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(54) METHOD FOR MANUFACTURING NITRIDE SEMICONDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing an MOW light emitting layer improved in 
light emitting efficiency by suppressing a deterioration of 
a well layer and improving crystallinity of a barrier layer, 13: 
and to provide a method for manufacturing a light 
emitting element at a low cost by shortening a forming 
time of the MOW light emitting layer. 
SOLUTION: The method for manufacturing an MOW light 
emitting layer comprises the steps of growing parts of 
barrier layers 6, 8 and 10 while raising the temperature 
of the layers 6, 8 and 1 0 after the well layers 5, 7 and 9 
are grown, and again repeating temperature raising and 
lowering steps after the parts of the layers 6, 8 and 10 2c^ 
are grown at a constant temperature. Thus, the MOW Ji- 
having excellent crystallinity and high light emitting 
efficiency can be formed. Further, the method for 
manufacturing the light emitting element comprises the 
steps of growing parts of the barrier layers 6, 8 and 10 
while raising the temperatures of the layers 6, 8 and 10 

after the well layers 6. 8 and 10 are grown, further accelerating the growth rate in the case of 
growing the parts of the layers 6, 8 and 10 at a constant temperature. Thus, a forming time of 
the MOW light emitting layer can be shortened, and a manufacturing cost of the emitting 
element can be reduced. 
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[0 0 5 9] 7r ^-T^S i C5rfflv\ 

[0 0 6 0] w^^mm^^v^w^t-^^:^ 

J: O^mi^JiS^mM t * J: <9 j« 1- i 1 7&«T- § , Sfb 

jt^?^ «r iS <6 S CI i: d^-C ^ -2, o 
[0 0 6 1] tfc, MQW<OT*)il±— JK6«)l-G aN36* 

[0 0 6 2] JifSJ-J.^1-{Ct -^7 r^T, S i C, G a A 
sm<r>^WL±.\.zm-m<r)G a N«-«)S L/cG a N«eiMS 
«rfflv>r<) iv^L, WieoG aNaSS^^MKOMfb 
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[0 0 6 3] 

[0 0 6 4] (^jsw 1 ) la 2 (i. ^^mnmmm i 

-&afb!^#«#:<0B8:«7'n-7T^;w 

10 [0 0 6 5] $t-f. S®«r^®llft±{f?>ix/j-»f7T'f 
T<7)jg;|Sl ^rMOC VDSeoKlDl=|*IcD*^*;L'^^- 
lw«gL7tf*, 2g«l OfiSSr 1 0 0 0 

5 'j y h 5 'J y h "eiiit L^75^~ 

[0 0 6 6 J '^kZ^ 11^1 (OaSSrS 5 0"ClCiT-|^T 

?-tir> ^-vUr^^'Xt LTS^^ 1 6 'J -7 T 
V^-T^4 'J y TMGS:4 Oyumo 1/ 

-rttif&LT> G aN*^ib^:S>''fy 7rJB2 Sr2 5 n 

[0 0 6 7] TMGOet*&«0<^$r±*:)-C*^gl CO 

ia«5r 1 0 5 ort-e^ia^-tirfjf*, ^^VT^'xtt 

TS3Ri:;i<:?RS:#/^ 1 3 >; y h;i'/i5-t 3 U y 
■eatL^55*t>> T>^-T?:4 'J -y TMG«: 
8 0//mo 1/^5-, -eftl&LT. T> K-7'OGaN*^ 
f>^^T*S2 2 Sr2 /<in<7)ffS.-C^ft$-ti-7to 
[0 0 6 81 T«fee2 2 im^^k. TMG<0«*&?rih 
<e>. ^«l <7)iaS^r 7 5 ortcfT'lS^TS-tir, CcOjSJS 

(-^itLT. r*-;^ t LTfl*^ 1 4 >; y h^i-/ 

iO 55-> TV^-T^: 6 y h TMG^ 4 mo 1 

/iS-, TMI *5//mo l/^. -Ctt^&Lr. r> K- 
no.isG ao.85N;i'P)^Sl:^#^fflfjS<?>#Fr« 
5^2 nmOJP$T-fiS:S$-a-7t:o 
[0 0 6 9] #^g5^^ftm. TMl<7)mmi±i^. 
^ir >; T**X t LrS«* 1 4 U y r>*^ 
r ^ 6 'j y h ^V/:^. TMG 2 ^ m o 1 /:S-r-tt*&L 

^«i coisa^ 1 0 5 ot;(ci6]itr#ia$-tir^75* 

"b. ?l§»^r > K--/COG aN (giMeA) 3 n m 

<r>m^xmm^-^. insioass&n 0 5 o"cic«L7t 
40 ib^ #-v';r**xt LTa*t7K*^#^ 1 5 y 

X^t3 U y h;i-/':9-T-irLL^:6«'b> T>*-rS:2 'J 
•yh>'W/^9-, TMGSr4 O;umo trtt^&LT, 
5l§SE§r> K--/<OG aN (KSUB) *12nmO 
m^xm.-R^'ttzo i9 Lrr > K-yoG aN^-'b't 
1 5 nmOKSle'&Jl^fiKL^wo ^LT, ^^rV 

rif7.t\^x^%i\Q^) -jY)\'/^^ ry^-rii 

•J y h;P/^T-aEL5:7j»e>, lfe«SSS:lllS7 5 O^tc 
^T'PfTS-ti-, #PS5 tRS)l6 0Sifet|Bl«co#)II 
trn'OM-TZtiZXif). #pg7, ISISS8, #pS 

50 9 , mmm i o ij^m. Ltzo 
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[0 0 7 0] mmm i o ij&mmit^ oas^ i 

im.'k^^ 1 3 7 3 'J y \ )V / 

ifh. rye^TiA') y h)\^y^. TMG«:8 0;«m 

-W7'@2 3 =^ 1 0 0 nm^ft^-tir/jo 
[0 0 7 1 ] ClOJ: -9 ULT. 3§c7)#^g;^^ib;t^M 
QW^fML. t LfZo 

1 0 0 7 2 1 iitmm 1 ) ±u<oMmm i o 

f^. TMGOtt*&*ihi6. ^«l<7)iaK$:7 5 ortif 
T*PfT$-^> 7 5 Ot:tI;fo^V^T. ^ ^ U T t LTM 

TMG^4 ;«mo I TMI ^5;^mo 1/55^. tr 

tt*&LT. TV K-y<7) I no. isG ao.85N75-f>:&^^ 

p^7'X^ LT^*^ 1 4 U y h;l-/53^'e*iSL^;6^^^. T > 
*&LrT> K-yoG aN«: 1 5 n m<7)J?$-eg<::g $ 

[0 0 7 41 ^^{Z, ^A- V r:^X LTSm^ 1 4 U 

^«i<7>ass: 1 0 5 ot:tT-#s^-^. ^smti^-v 

U T:^''X t LTa^i:*^4-^>^ 1 3 V y h^^/^J^-h 3 
U y h;l-/^i:i£L^7^^^Jb. T>^-T4 4 U y h 
35^. TMG^8 Oytimo 1/^9^. ^mi^LX^^ y^m 
2 3 S: 1 0 0 nmffillLy^sro 

[0 0 7 5] coiduLT. ^mmi tm-m^<o3 
[0 0 7 6] t-r. nmMKom^i t. jt^^jico^ 

«-2tiov^T'7* b;w^^>^'yt:>>; (PL) illl^^g* 

fzm^lftitH e-Cd U-^^ 2 5 nm) T\ Eft 

I 0 0 7 7 1 la 4 ii. StJR- 1 i3 J: C>'l^#?-2 O "7 h ^ 
^> y-t>;:^X^^ h;W*^'rilI"C*>^o MWl OPLX 
^i)' h;l.3 1 (iK;»2<7)P l;^^^ h;^3 2 tCJt«cLT 
*?j4l&0||jfe^JST-*o;t:o -titi. m^l <r>1j^^X y) 
Sv-ajS-e»M18«r^RLfcO-C% MQ WO^SbI^t^^IS] 
±L;'c/i*^i:#x.ibtt;S>o S T'c. (10 5 OiCo 

tcKMiio^«iiK4:2 01&(iiS*!>-i>c:i:{c 
K5pHOMQWOg£SB#H:6^^«.2 J: J) t*^3 0 

[0 0 7 8] {mmm2) :^^m(om2<Dmmm'r:$>^ 
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[0 0 7 9] ^-r\ mm^mMizj±±{rhtLfz^yr-( 
^zmmLfz^ik. ^«ioias^ i o o ortci^^. mm 

* 5 V y h 5 U y h -CSK L^;&^ 

^b^lS?: 1 0 5^rfltn^i-^::<htcJ: i9> ^l^io^ffiti 

[0 0 8 0] ^kiz^ mWiKoi^mi: 5 5 ot:(ci-eptT 

L^^f)^h. r>^^r%A:')yV)V/^^ TMG*40 
10 fxmo l/53^> T-tt#.&LT. T > K- T'OG a N;0-?> 

[0 0 8 1] TMG<7)tt#^5riha6T 1 0 5 OtJ 

1 3 V y Y)i^/^t 3 'J y h;^/^9^-eS;tL^7!>^^<b. 7> 
^-T5:4 U y TMGSrS 0 fimo 1 

1 0 p p m^fiO S i H4 S: 1 0 c c -eftl&t 
T> S i * K-T'Lf^G aN/ii-'i^^^lcOnM^^-y 
K§3 ^2 fxm(DW'^X}&9:^^fZo 
[0 0 8 2] »lcOnM:?^^'y KSS^r^Sf*. ^«1 
20 OSK* 1 0 5 Ortl^^^. ^^VT:^f;^t LTam<h 
7K^*#^ 1 5 ^y Y)^y/6i-t 3 ^y h ^^/^-Titt^ 
r >^-r ^ 2 V y h^l^/^S^. TMG^:4 0;t/m 

0 1/^. TMA^3^mo 1 -ettl&tT. T> 
K-*7'C0A lo.osG ao.95N;if^tb^'2>»2cOnM^^*y 
Kg4 ^2 0 nmcoj[f:$t:;5g::ft§-ii:fco 

[0 0 8 3] m2<Dnm^'7 y KS4 ^^Sf*:. TMG 
i: S i H4 0tt|&*rihi6. ^«fflK«:7 5 OX:{Ztxn 

T$-t^:. 7 5 ortcib^v^T. ^^^;r^^^;^h Lram^ 

1 4 V y h^l^/^J^-eit L^;^^^^b. T >^^T^ 6 V y h 
;U/53^. TMG^ 4 mo 1 /53^. TM I ^ 5 m o 1 
/^3^. T'tt«&LT. r > K-'/O I no.isG ao.85N;5^ 
'b^r^S^#P«jSO#Fii5*2 nm<OJ?§r-*R^ 

[0 0 8 4] #P§ 5 ^WL^k. TM I om*&^lh*i>. 

^^')rif:^tl.xmM^i A.') y r>-=e- 
T^6 ^; y b;^/^. TMG^2//mo i/^-ew^t 

T. *«1 Oi^S^ 1 0 5 0X:(cr^ttT#iU^-ti:Ji;6^^ 
?|i^«!§r> K-yOGaN (^^JIA) ^3nm 

40 fb. ^-v vr:^x^ LTM^iiTlcm^^'^ 1 5 y h;!- 
/5^^ 3 y h;w/5}-T-5ELJfc:6^^^. T>^-TSr2 U 
•yh;w/^> TMG* 4 mo 1/55^. "CW^&Lr. 
5I^M^T> K-T'OG aN (KSSB) *12nm<r) 
/¥$-tr^g^-^/::o ^ LTT > K-^OG a N^^-ib'^ 
'i>ff$ 1 5 nmC0KSJl6 ^rf^^LTtio LT. ^-V'J 

r:^*x-h ura^Sr 1 9 y T>^^r*i 

U y V)V/6i'X'&L^^^^h. ^«i^K«:W«7 5 Ottl 

im^ig'r^t{z^v)^ #PS7. KMS8> 

50 9. WSei OSrMItcffMLf^o 



-8- 



15 

[0 0 8 51 wmm 1 0 immkii. cosas^ i 

*m=£r#^ 1 5 'J y h;U/55-t 3 y h -"W/^^-T-i/t t ^ 
*?f>, T>*-T=Sr2 y b^l'/iS-. TMG«:40/«m 
o 1 TMA5r 3 m o 1 C paMg ^ 0 . 

4 mo tft^^LT. M g K- y^-tirfcA 1 

o.osG ao.95N;i»fj^-i) pM^' 9 y 1 1 0 . 2 

[0 0 8 6] pM^-^ y Vm 1 1 ^fiKSf^. TMG t T 
MAt C p2Mg(7>ttf&$rih*, a^^r 1 8 V y h ^l'/ 
rv^-T*2 'J -y h^W/iS-, T-alEL'fc**<b, 3i« 

[0 0 8 7] i^, ^m^mit^^X'h^TMGt. TM 
It, TMAfc, Cp2Mgl±i---?T*.3R*^';T*'X 

[0 0 8 8] I n r^LXTimL-tzmitif') 'y ^^mt 

m-r^ttj:<,^ -?-<oSM±t^. ^«ftt-J:i9, -y^;!^ 
(N i ) t± (Au) 4:-?-*t'rtL5 nmcOd^T-^BlC 
«)1 L;tf^. 7 + h U y y 7 7 -f ft t -^7 -y h i -y ^ >• 

[0 0 8 9] ^Of^, ;®7fcttmMl 2 fcfftBL.y::pl!^' 
9 y 1 1 co±(rC VDfttiJ: f) S i 02/i^e>^;5)*fe 
mm (ETF-tt-T) ^0. 5 ;u mCO^$t:it«$-ti:, 7* 

2=1:5-? tragic pM^' 9 y K« 1 1 <0S 

[0 0 9 0] >^tz, ±iBOvx^?rfflv^T, ig*^**;^ 

pffi^'^ y 1 1 pM^^yVmil 
tMQWg (5-10) tm2<r>nm^'7 y h'^4i^ 
0. 4 m<D^$T*Bfe*LT, ^ 1<7) n M^- 9 y KS 3 

[0 0 9 1] ±IBOie<^f^, -ja, *e»^Sr7^ y h 
y ^ V yffitc X^om^LX. J3 J: O*-? + h 'J V 

if^y ■imzx'o. js^ttm^i 2<o«BJi(o— set, 

Sm$*7t»10nM^'7 y KHSOSBO-SPtlc, 

0. l/^mffcO^^'V (T i ) to. 5;«miP<0Au* 

«)i LT, -etv-rnpiffls®! 3 1 numsi 4 t L 

(CJ: 15, iS-*14^Sl 2 0«ffi?r«^a-r^ 0. 2f,mm 

<Ds i 02 =t-&$e»ttBi (m^-fr-r) ^M^tfzo 
[0 0 9 2] z<7)m. ■^yr^T<r)mMi(r>mM'&wm 
Lx 1 0 0 fxmmmztxm< :^i^^'<-r{zs,v)f- 

•yfmz6i-mLtZo wCOf^ y T-^mSBBKffiH^ilfi]^ 
lcLT;^xAlc«^L;tf*, ^y T'OpfflJUSl 3 t n 
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itf 

tLTtio ::cO|&**^-^2 0mA<OM:^[pimitT-iii!;l, 
tztZh. t°-i'rSft4 7 0 nm<7)WfeT-|§7fcL;'>:o ^ 
Ot §<7)|&7fcai^Jii4mWT-*l). )ll:^f6]iif^mi±l± 
3. SVX^^fZo 

[0 0 9 3] mmm 3 ) :^^m<r>^ 3 c^nss^jf * 2. 
&im^m^^m^-tz^itm^<r>nm.-)5mz'o\.-xmm 

[0 0 94] US ii:^^m<omMm a iz^^uQwrn^ 

10 mmxh^o 

[0 0 9 5] «*fet?ll2tZ^L/iMQW«jStio^-ft!^ 

H VP Eft (/N^' K^-f K^ffi^g) UJ:I9> 
•y-^T^-TH^iJCl 0 0/«m)PcOGaN«:flt8U;t 

9'J-5:fflv^TS$ 1 <d t^xa.nmm'k'^^^^tzo WSf* 

20 l^*L, Sf*tI-^-7r^r^«^^*LTGaNlfe^E2 
ItLTto G aN*«2 H±WeB#c7)ilrt?ft, ^y^X 

wm^^mMx.. ^mk\^. mocvdssoril.© 

[0 0 9 6] f-f. G a N^«2 1 OSlS^&SSTj-'bii: 
«1 0 5 Ot:iT'#fiS-*/cf*, ^-V'J T*";^i: LT^ 
?Ka7K««r#>5r 1 3 U y \y\^/'^h 3 'J y h^W/^t?»E 
L^:5*~^, T>*-rS:4 U y h;l-/:9-, TMG4:8 0 
^ m o I 1 0 p p m^f^cT) S i H4 4r 1 0 c c / 

50 -ett^LT, S i K-7'L/^G a N:6»ib^^» 1 
Onffi^'^ y KS3 5r2;um<7)iP$T'^ft$-»l:^>:o 

[0 0 9 7] ^<r>mt. m.m\2 hnwry^w^m^'^^ 
7 , mmm s , #pe 9 , nmm 1 0 , m g k- 7° 

A 1 GaNi'^y KSl 1 SrW^lcflfS mS^'n-fe 
LraTttt^® 1 2, pii^ffiia, nH^Ml 4 

5R^=S:2 0mAO)W:^|6]1gSE-eii»LfctC:;5, Vf-^' 
rSft4 7 0 nmOirfeT'|&3fet/Co -ot I'OSlTl&m:^; 
40 li 4 mWT-* t) , Hg:^[fijtj,'f^^Et± 3 . 4Vr-*ofCo 
CK^^-^. il*ffi:^3l±*Si^J2t?^L;t:-9-7r-<T*« 
*fflv^;t5l*?!?^- (^#3) hn^\y^r^(r>iii(r>i)mf:> 
tfrv^-2>„ Cttit). S«*^G aNcO^-g-, ^J£0!l2i: 

[0 0 9 8] JtiJ, iil±ltt?gL7t*ife<7>f^.«-CJ±±i: L 
50 -So 
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[0 0 9 9] 

#P«dt (MQW) i)-(:>f£^m\M^^m~^^^X^ # 

[0 10 0] f/c, it^^^lKffML/ct), MQWCO 
-I. l&3t3!I^O«ji 3 ;^ h =Sr1&i)jci- ^ 1 7>W«I fc 

[[12] :$:^^<7)^IS1^J1 tZ^^MQW;&-^^-2>Sfl:i|& 
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[[114] MfH J: 2 o 7 * h;u^^^'y-t>;^x 
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3 SlOnS^^vKS 

6 . 8 . 10 wmm 

II KS 

1 2 it*ttmffi 

1 3 piffles 

1 4 n1ifi;|i 

2 1 G a Nlfelg 

2 2 TrHte 

2 3 ^ y y ^ 

3 1 ^*?|-10PL^JS 
20 3 2 K^H-2COPL5*JS 
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